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Godovanets O.1.,

Burdeniuk I.P.
Department of Surgical and Pediatric Dentistry of the Chernivtsi Higher State Educational Establishment of Ukraine
“Bukovinian State Medical University”, Chernivtsi, Ukraine

PECULIARITIES OF ADMINISTRATION OF ANTISEPTIC DRUGS IN CHILDREN SUFFERING
FROM CHRONIC CATARRHAL GINGIVITIS UNDER CONDITIONS OF DIABETES MELLITUS

Abstract. The analysis of the sensitivity of the microflora of the oral cavity of children with chronic
catarrhal gingivitis under conditions of diabetes reflects the high efficiency of bactericidal action of
surface-active preservatives in a wide range of opportunistic pathogens. Intermediate sensitivity of
bacterial strains research to action "Dekasan" in terms of in vitro 17,13 + 4,01 mg/ml. In the presence
of "Chlorhexidine bihlyukonatu" should be 2 times higher concentration.

Keywords: children, gingivitis, diabetes, "Dekasan" "Chlorhexidine bihlyukonat".

Introduction. Diseases of the periodontal
tissues among children population is an important
and complicated issue in dentistry. Scientific
literature presents certain evidence of the main
causes of gingivitis development, a leading role
among which belongs to disorders of
microbiocoenosis in the oral cavity [2, 6].

The transmission from a healthy condition to
the development of diseases of the periodontal
tissues is accompanied by a successive change of
microflora: from facultative and gram-positive
kinds of bacteria to anaerobic and proteolytic
gram-negative bacteria [1, 8]. In the result of
active secretion of  various enzymes
microorganisms promoting the development of
microcirculatory disorders of the periodontal
tissues trigger a number of inflammatory
reactions, cause depolymerization of
glycosaminoglycans, proteins of the periodontal
tissues, initiate hypoxia of the tissues [6, 7, 9]. At
the same time, severity of the inflammatory
process and its clinical-morphological peculiarities
determine the patient’s organism reactivity. The
gualitative and quantitative content of the oral
microflora are altered against the ground of
comorbid somatic pathology complicating the
course of periodontal tissue diseases [2, 10].

Due to variability of representatives of the oral
microbiocoenosis various antiseptic means of a
wide spectrum of action, enzymes, fungicides, anti-
protozoal drugs and antibiotics are administered
for the treatment of gingivitis [1, 3, 4].

© Kotelban A.V., Godovanets O.l., Burdeniuk I.P., 2017

The most effective antiseptic means are
superficially active substances. Their mechanisms
of action are based on diphyllic structure of the
molecule and ability to a destructive effect on the
prokaryote membrane. The drugs of this class are
of a wide spectrum of antimicrobial action
involving gram-positive and gram-negative
bacteria, fungi-dermatophytes, yeast-like fungi,
protozoa, chlamydia, and even complicated
viruses (causative agents of hepatitis, HIV) [1, 4].
Resistance of microorganisms to these drugs is
formed slowly. They possess a property to
increase susceptibility of microorganisms to other
antimicrobial means in  sub-bacteriostatic
concentrations [3]. From the mentioned group of
drugs the pharmaceutical market presents the
solution “Chlorhexidine gluconate” 0,05 % and
«Decasan» — 0,02 % solution of decamethoxin
isotoned by sodium chloride [3, 5]. Therefore,
investigation of susceptibility of the oral
microflora to the action of widely spread
antiseptics is a topical issue.

Objective: to determine susceptibility of the
oral microflora in children suffering from chronic
catarrhal gingivitis (CCG) under conditions of
diabetes mellitus (DM) to the action of antiseptic
drugs “Decasan” and “Cholrhexidine gluconate” in
the experiment.

Materials and methods. The serial industrial
samples of medical means «Decasan» 0,02 %
solution and “Chlorhexidine gluconate” 0,05 %
solution were used in the study. Susceptibility of
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the isolated strains of microorganisms from the
oral cavity of children suffering from CCG under
conditions of DM (284 strains) to the action of the
examined drug — decamethoxin and antiseptic
compound — chlorhexidine bigluconate was
investigated by means of two-phase serial dilution in
liquid nutrient media optimal for the growth of the
examined test-cultures under conditions in vitro.
The results obtained were statistically
processed by means of the licensed program
«Statistika 6.0». The mean value (M), mean
accuracy (m), reliability of statistical indices (p)

were estimated.

Results and discussion. The level of
bactericidal concentration reflects the
susceptibility of microorganism strains isolated
from children suffering from CCG and DM to the
main active substance of antiseptic preparations
under conditions in vitro.

The Table presents the results of detection the
susceptibility of microorganism strains isolated

from children suffering from CCG under
conditions of DM to “Decasan” and
“Cholrhexidine bigluconate”.

Table

Susceptibility of the oral microflora in children suffering from CCG under conditions of DM to the
action of antiseptics

Antiseptic compound
Numlger of «Cholrhexidine
examined «Decasan» ]

No Test-cultures of strains of bigluconate»

B microorganisms microorean Bacteriostatic (BSC) and bactericidal
ismsg (BCC) concentrations, mkg/mi

BSC BCC BSC BCC

1,06 2,12 1,52 3,03

1. | Streptococus pyogenes 20 +0.32 +0.74 | +048 | +0 34
2. Streptococus faecalis 6 13’22 ’33'(832 _zg'gi f165'8672
. 1,11 1,22 1,4 2,92

3. | Streptococus anginosus 4 +37 +0.74 | +0.48 | +0 97
4. | Streptococus salivarius 18 +160165 +261327 +165139 +360369
5. | Staphylococcus aureus 22 +068189 +1(59368 +166154 +363219
6 Staphylococcus 10 0,17 0,34 0,22 0,45
’ epidermidis +0,03 +0,07 | +0,02 | 0,03
7. Escherichia coli 30 o8| 28| o] a8
. . . 0,65 1,3 1,31 1,62

8. Neisseria oralis 6 +0.16 +033 | +016 | 032
. . 1,47 2,93 1,72 3,55

9. Neisseria elongata 4 +0.49 +098 | +0.17 | +0.35
10. Proteus mirabilis 3 +4165’47 +9331’83 +?é’21 ﬁ;’g
. 15,6 31,25 | 31,25 | 62,5
1.1 Proteus zettgeri 2 5,75  |+10,25 |+15,62 | +10,41
12 Pseudomonas 6 20,85 41,7 | 26,04 | 52,08
' aeruginosa 15,2 +10,4 | 5,21 |+10,41
13. Candida albicans 19 +161199 +20,3398 +10,7156 +30’4312
14. Candida tropicalis 12 +068125 +10’9347 +10’5264 +30’1427
15. Candida krusei 2 +068175 +10’9357 +10’9357 +g'§3
16 An average level of 164 8,63 17,13 | 12,21 | 25,51
' susceptibility +1,98 +4,01 | +1,14 | +2,24

48



Among the representatives of the genus
streptococci the most tolerant to the action of
antiseptics was Str. faecalis, the bactericidal
action of «Decasan» for it was 39,06%7,81
mkg/ml, and «Cholrhexidine bigluconate» —
46,87 +15,62 mkg/ml. Str. anginosus manifested
the highest susceptibility to «Decasan» (1,22+0,74
mkg/ml), twice as low — to «Cholrhexidine
bigluconate» (2,92+0,97 mkg/ml). Str. salivarius
and Str. pyogenes manifested a high susceptibility
to «Decasan» — 2,12+0,37 mkg/ml and 2,12+0,74
mkg/ml, but susceptibility to «Cholrhexidine
bigluconate» was also rather high — 3,06+0,39
and 3,03%0,34 mkg/ml. The data obtained enable
to consider these antiseptics highly effective
concerning the examined microorganisms.

Staphylococcus aureus presented the highest
susceptibility to «Decasan» and died at the
presence of 1,96 mkg/ml of decamethoxin. To kill
this kind of microorganisms twice as much
concentration of «Cholrhexidine bigluconate» is
necessary. The susceptibility of epidermal
staphylococci to “Decasan” and “Cholrhexidine
bigluconate” did not differ reliably. Therefore,
concerning this genus of microorganisms
“Decasan” appeared to be practically in 3,5 times
more active than “Cholrhexidine bigluconate”.

Gram-negative opportunistic microorganisms
of the enteral bacteria genus presented less
susceptibility to the examined drugs than
staphylococci. Thus, Escherichia coli died at the
presence of 35,8+6,53 mkg/ml of decamethoxin,
chlorhexidine — 52,88+4,16 mkg/ml.

Similar tendency was observed for Proteus as
well. Bactericidal concentration of “Decasan” for
P. mirabilis and P. zettgeri was 93,8+31,25 and
31,25 mkg/ml. These microorganisms died at the
presence of chlorhexidin of a twice higher
concentration.

Staphylococci and enteral bacteria play a
leading role in the development of inflammatory
diseases of the periodontal tissues, and therefore
the efficacy of antimicrobial means is first of all
evaluated by the influence on the representatives
of these groups of microorganisms.

In recent years the representatives of the
genus Pseudomonas are the most spread and
highly resistant to antimicrobial means. The
examined strains Pseudomonas aeruginosa
appeared to be more tolerant to the action of

antiseptics than staphylococci and enteral
bacteria. BCC of “Cholrhexidine bigluconate” for
them was  52,08+10,41 mkg/ml.  The
representatives of this genus presented the

highest susceptibility to “Decasan” (BCC -
41,7+10,4 mkg/ml).
The medical forms of “Decasan” (0,02%

solution or 200 mkg/ml) and “Cholrhexidine
bigluconate” (0,05% solution or 500 mkg/ml) even
within the limits of standard deviations contain
sufficient concentration of the main active
substance to ensure a destructive action on the
isolated strains of any representative of
pseudomonas.

Yeast-like fungi of the genus Candida are an
integral constituent of opportunistic oral
microflora of a healthy individual. Among the
drugs examined the lowest BCC for Candida was
for “Decasan” (C. albicans - 2,39+0,38 mkg/ml, C.
tropicalis — 1,94+0,37 mkg/ml, C. krusei — 1,95
mkg/ml). To kill yeast-like fungi twice as much
concentration of “Cholrhexidine bigluconate” is
required. It should be noted that concentrations
of antiseptics in all the examined medicinal forms
were considerably higher than the indices of
susceptibility of the examined fungal strains
considering individual strain deviations.

The conducted analysis of susceptibility of the
oral microflora of children suffering from CCG
under conditions of DM reflects a high efficacy of
bactericidal action of the superficially active
antiseptics of a wide spectrum on opportunistic
microorganisms. An average level of susceptibility
of the examined bacterial strains to the action of
“Decasan” under conditions in vitro is 17,13+4,01
mkg/ml. With “Cholrhexidine bigluconate” twice
as much concentration is required.

Choosing an antimicrobial compound in the
content of a ready medicinal form BCC of the main
active substance should be considered for every
specific clinical strain of microorganisms. Under
clinical conditions activity of an antiseptic
compound decreases due to the impact of
biological fluids, sorption properties of the body
tissues and other factors requiring a considerable
safety factor in the concentration of a substance
in a ready medicinal form as compared to the
bactericidal concentration.

Conclusion. A high efficacy of administration of
the antiseptic “Decasan” is proved in the
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treatment of CCG in children against the ground of
DM. BCC of the antiseptic preparation for any of
the examined microbial strains was less than the
content of the main acting substance in ready
medicinal forms, although the level of
susceptibility of separate kinds differed
considerably.
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